Identification and immunochemical characterization of spermatogenic cell surface antigens that appear during early meiotic prophase.
Three spermatogenic cell populations isolated from prepuberal mice--type B spermatogonia, preleptotene spermatocytes, and leptotene/zygotene spermatocytes--were used to elicit distinct polyclonal antisera. Surface binding specificities were determined for purified IgGs by indirect immunofluorescence and rosette assays on live cells. Binding activities were assayed both before and after absorptions with a variety of somatic and spermatogenic cells. Each of these antisera binds to surface antigens that are present on germ cells throughout spermatogenesis and are not shared by splenocytes, thymocytes, and erythrocytes. Only the antiserum raised against leptotene and zygotene spermatocytes (ALZ) recognizes a stage-specific subset of surface determinants. After appropriate absorptions, ALZ binds to the surface of early pachytene spermatocytes and germ cells at subsequent stages of differentiation, including vas deferens spermatozoa. Antigens which react with this absorbed IgG are not detected on the surface of spermatogonia or meiotic cells prior to pachynema, including leptotene and zygotene spermatocytes. The observed binding specificities may result from the synthesis of one or more surface molecules during the early meiotic stages, followed by delayed insertion into the plasma membrane during the pachytene stage of meiotic prophase. Stage-specific antigens recognized by ALZ, including both protein and probably lipid, have been localized immunochemically on nitrocellulose blots from one-dimensional SDS gels. A dithiothreitol-sensitive constituent (Mr approximately 39,000) recognized by ALZ has been identified as the major protein determinant present in early meiotic cells but absent in 8-day-old seminiferous cell suspensions containing spermatogonia and Sertoli cells. This determinant is present in populations of preleptotene, leptotene/zygotene, and early pachytene spermatocytes isolated from 17-day-old animals, an observation consistent with the hypothesis of delayed insertion into the plasma membrane.